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(57)Abstract: 

PROBLEM TO BE SOLVED: To support substrates to be 
treated, without causing the self wt. stress and avoid slipping 
the substrates being heat treated at high temps., by providing 
specified spacings in the vertical direction between flat plates 



supporting the entire lower faces of the substrates through 
posts. 

SOLUTION: A wafer boat 1 7 is capable of supporting many 
e.g. 1 50 disk-like semiconductor wafers W to be treated with 
specified spacings in the vertical direction and has flat 
support plates 22 for supporting the entire lower faces of the 
wafers W; the plates 22 are horizontally stacked through 
posts 23 with specified spacings. For wafers of 300mm 
diameter the adjacent plates 22 are spaced pref. 20mm. The 




wafer boat 1 7 may be called plate boat, the plate 22 and the 
posts 23 are pref. made of a heat-resistance material not 
contaminating wafer e.g. quarts. 
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* NOTICES * ^ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] a vertical mold heat treating furnace - many - the substrate support for heat treatment 
characterized by coming to prepare the plate-like support plate which supports the whole inferior surface 
of tongue of the above-mentioned processed substrate in the vertical direction at intervals of 
predetermined through a stanchion in the substrate support for heat treatment which supports a processed 
substrate at intervals of predetermined in the vertical direction in the level condition in order to heat-treat 
several processed substrates. 

[Claim 2] Substrate support for heat treatment according to claim 1 characterized by forming the insertion 
hole for making the support pin which goes up and down in support of the inferior surface of tongue of a 
processed substrate insert in the above-mentioned support plate up and down in order to transfer a 
processed substrate. 

[Claim 3] Substrate support for heat treatment according to claim 1 or 2 characterized by forming the 
crevice held in the top face of the above-mentioned support plate so that a processed substrate may not 
carry out horizontal migration. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate support for heat treatment. 
[0002] 

[Description of the Prior Art] In manufacture of a semiconductor device, in order to process oxidation, 
diffusion, CVD (Chemical Vapor Deposition), annealing, etc. to the semi-conductor wafer which is a 
processed substrate, various kinds of thermal treatment equipments are used, the vertical mold thermal 
treatment equipment which is one of the thermal treatment equipment of the — setting — a vertical mold 
heat treating furnace ~ at once ~ many — in order to heat-treat several wafers to a batch type, the substrate 
support for heat treatment which calls a wafer the wafer boat which supports in the vertical direction in 
the level condition, and is supported to multistage at intervals of predetermined is used. There are some 
which are called a ladder boat, a ring boat, etc. according to that structure in this wafer boat. 
[0003] The above-mentioned ladder boat has two or more stanchions (3-6 [ for example, ]) arranged so 
that the perimeter of a wafer may be surrounded, and prepares the stop section concave [ for supporting a 
wafer at spacing suitably in the vertical direction to these stanchions multistage ] thru/or convex. The 
above-mentioned ring boat forms the supporter of the shape of a ring for supporting the periphery section 
of a wafer instead of the stop section in the above-mentioned ladder boat. The ingredient which has 
thermal resistance and cannot become a pollution source easily to a wafer as an ingredient of the 
supporter of the shape of the above-mentioned stanchion and a ring, for example, a quartz, is used. 
[0004] 

[Problem(s) to be Solved by the Invention] however, the stress according [ since it was constituted in the 
conventional wafer boat mentioned above so that the periphery section of a wafer might be supported, the 
central field of a wafer tends to be caudad bent by self-weight, and ] to this bending — especially — the 
time of elevated-temperature heat treatment — a wafer -- a slip (gap of a crystal) — generating — being 
easy — there was a problem which is obliged to the fall of the yield. Since such a problem increased the 
more the more the aperture (diameter) of a wafer becomes large, it was difficult to already use the above- 
mentioned wafer boat for the wafer of the diameter of macrostomia. 

[0005] Moreover, in the conventional wafer boat, the top face (front face) which is a processed side of a 
wafer will be in the inferior surface of tongue (rear face) of the wafer located in right above [ of it ], and 
the support condition which counters directly. For this reason, there was a problem of being unsuitable in 
the process in which the amount of membrane formation on the top face of a wafer may receive the effect 
by the quality of the material thru/or the membrane type of the right above wafer of it on the back 
depending on a process, and such an opposite rear-face dependency is. 

[0006] This invention is made that the above-mentioned technical problem should be solved, the purpose 
of this invention — many — while it can support so that self-weight stress may not produce several 
processed substrates, and being able to prevent a slip of the processed substrate at the time of elevated- 
temperature heat treatment, it aims at offering the substrate support for heat treatment applicable also to a 
process with the so-called opposite rear- face dependency. 
[0007] 

[Means for Solving the Problem] in order to attain the above-mentioned purpose — the inside of this 
invention — the substrate support for heat treatment according to claim 1 — a vertical mold heat treating 
furnace — many — in order to heat-treat several processed substrates, it is characterized by coming 
through a stanchion to prepare the plate-like support plate which supports the whole inferior surface of 
tongue of the above-mentioned processed substrate in the vertical direction at intervals of predetermined 
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in the substrate support for heat treatment which supports a processed substrate at intervals of 
predetermined in the vertical direction in the level condition, 

[0008] Substrate support for heat treatment according to claim 2 is characterized by forming the insertion 
hole for making the support pin which goes up and down in support of the inferior surface of tongue of a 
processed substrate insert in the above-mentioned support plate up and down, in order to transfer a 
processed substrate. 

[0009] Substrate support for heat treatment according to claim 3 is characterized by forming the crevice 
held in the top face of the above-mentioned support plate so that horizontal migration of the processed 
substrate may not be carried out. 
[0010] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained in full detail 
based on an accompanying drawing. The abbreviation perspective view and the rough perspective view in 
which drawi ng 5 shows an example of a substrate transfer device showing the example in which the 
perspective view in which drawin g 1 shows the gestalt of operation of this invention, drawing of 
longitudinal section in which dr awin g 2 shows an example of a vertical mold thermal treatment 
equipment, and drawing j> changed the front view of a wafer boat, and drawing 4 changed the structure of 
the stanchion of a wafer boat, and drawing 6 are the explanatory views explaining actuation of this 
substrate transfer device in part. 

[001 1] First, an example of a vertical mold thermal treatment equipment is explained with reference to 
draw ing 2 . This vertical mold thermal treatment equipment has the vertical mold heat treating furnace 1 
constituted so that it might be suitable for CVD processing. This vertical mold heat treating furnace 1 has 
the coil 2 of the shape of a longwise cylinder which constitutes a heat treatment room. As for this coil 2, it 
is desirable that it is the ingredient made from a quartz which has thermal resistance and infrared 
permeability, for example, a product. Moreover, as for a coil 2, it is desirable to be constituted by the 
double pipe structure which consists of an inner tube 3 in which upper limit and a lower limit carried out 
opening, and an outer tube 4 in which upper limit was blockaded and the lower limit carried out opening. 
[0012] The manifold 7 of the shape of a cylinder which has the gas supply tube part 5 and the exhaust 
pipe section 6 which perform supply of raw gas etc. and exhaust air on a side attachment wall is 
connected to the lower limit section of the above-mentioned coil 1 . As for this manifold 7, it is desirable 
that it is the ingredient made from stainless steel which has corrosion resistance and corrosion resistance, 
for example, a product. This manifold 7 is attached through the attachment member which is not 
illustrated to the base plate 8 arranged horizontally up. 

[0013] The lower limit section of the above-mentioned outer tube 4 is airtightly connected to the upper 
limit section of the above-mentioned manifold 7, and the lower limit section of the above-mentioned inner 
tube 3 is supported by the flange 9 formed inside the manifold 7. The above-mentioned gas supply tube 
part 5 is formed so that raw gas etc. may be supplied upwards along with the inside of the above- 
mentioned inner tube 3, and the above-mentioned exhaust pipe section 6 is formed so that the exhaust gas 
after processing may be exhausted from the annular path 10 between the above-mentioned inner tube 3 
and an outer tube 4. 

[0014] Around the above-mentioned coil 1, in order to heat the inside of a coil 1 to predetermined 
temperature, for example, 500-1200 degrees C, the heater 1 1 is arranged. As for this heater 1 1, it is 
desirable to have structure which formed heater wires (exoergic resistance wire) 12 in the coiled form so 
that the perimeter of a coil 1 might be wound, covered the outside of these heater wires 12 with the heat 
insulator 13, and covered the outside of this heat insulator 13 by the outer shell 14, such as a cooling 
jacket, further. The heater 1 1 is installed on the above-mentioned base plate 8. 

[0015] Lower limit opening of the above-mentioned manifold 7 which forms the throat of the vertical 
mold heat treating furnace 1 is closed possible [ closing motion ] with a lid 15. As for this lid 15, it is 
desirable that it is the ingredient made from stainless steel which has thermal resistance and corrosion 
resistance, for example, a product. On this lid 15, the wafer boat 17 which is the below-mentioned 
substrate support for heat treatment is laid removable through the heat insulating mould 16 made from a 
quartz, the disc-like semi-conductor wafer W this wafer boat 17 of whose is a processed substrate ~ 
spacing predetermined with a level condition to the vertical direction — many — it is constituted possible 
[ several sheets, for example, about / 150 sheet / support, ]. 

[0016] The above-mentioned lid 15 is attached in the rise-and-fall arm 19 of the elevator style 18, and 
closing motion of a lid 15, carrying in of the wafer boat 17 to a coil 1, and taking out are performed by 
this elevator style 18. It is desirable that the rolling mechanism (illustration abbreviation) for making the 
above-mentioned lid 15 rotate a wafer boat 17 to the circumference of a shaft through a heat insulating 
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mould 16 is established. The gas supply line 20 which leads to sources of supply, such as raw gas, is 
connected to the gas supply tube part 5 prepared in the side attachment wall of the above-mentioned 
manifold 7, and the exhaust pipe 21 which leads to an exhaust air system is connected to the exhaust pipe 
section 6. The reduced pressure control unit (illustration abbreviation) which has the vacuum pump which 
is not illustrated for evacuating the inside of a coil 1 to a predetermined reduced pressure ambient 
atmosphere thru/or a degree of vacuum, for example, 10 - 10-8Torr, is formed in this exhaust air system. 
[0017] The above-mentioned wafer boat 17 has several plate-like many support plates 22 which support 
the whole inferior surface of tongue of Wafer W, and the configuration with which it was prepared in the 
vertical direction in the level condition, and they were formed for these support plates 22 in multistage at 
intervals of predetermined through the stanchion 23 is taken. It is desirable that the 20mm clearance is 
prepared between the ****** support plates 22 up and down to a wafer with a diameter of 300mm. Since 
this wafer boat 1 7 has the plate-like support plate 22 which supports the whole inferior-surface-of-tongue 
surface of Wafer W unlike the ladder boat or the ring boat, it can be called a plate boat. As for the support 
plate 22 and stanchion 23 which constitute this wafer boat 17, it is desirable that it is the ingredient made 
from a quartz which has thermal resistance and does not become a pollution source to a wafer, for 
example, a product. 

[0018] In order to support the whole inferior surface of tongue of Wafer W, as for the above-mentioned 
support plate 22, it is desirable for it to be formed in the magnitude (diameter) same at least as Wafer W, 
or to be formed in disc-like [ somewhat larger ] than Wafer W. The above-mentioned stanchion 23 is 
arranged so that the periphery section of the support plate 22 arranged in the vertical direction in the level 
condition multistage may be suitably supported at spacing. In this case, the 1 side of a wafer boat 17 is 
wide opened as a taking-out inlet port 25 for a transfer by taking large spacing between stanchions 23 so 
that the transfer activity of Wafer W can be easily done from the side according to the substrate transfer 
device 24 to each support plate 22 of a wafer boat 17. 

[0019] The above-mentioned support plate 22 is being fixed by the junction means, for example, welding, 
to the stanchion 23. If the above-mentioned stanchion 23 is the structure which can support a support plate 
22 firmly, the number and configuration will not be limited. Therefore, as a stanchion 23, as shown in 
drawing 1 , as three - 6 may be used or it is shown in drawing 4 , you may be [ two or more /, for example 
the thing which used two or more tabular stanchions, for example ] about a round bar-like stanchion. 
[0020] It is desirable that the insertion hole (support pin insertion hole) 27 for making the support pin 26 
which goes up and down in support of the inferior surface of tongue of Wafer W insert in the above- 
mentioned support plate 22 up and down in order to enable a transfer of the wafer W by the substrate 
transfer device 24 in which it has the support pin 26 mentioned later is formed. As for the insertion hole 
27, it is desirable to make it scattered at intervals of 3-4-piece (example of illustration four pieces) 
predetermined, and to be formed two or more, with small aperture, corresponding to the support pin 26 of 
the substrate transfer device 24. Unlike the ring of a ring boat, the above-mentioned insertion hole 27 is 
30mm in small aperture, for example, diameter, and as compared with the area of a support plate 22, since 
it is small enough, it does not almost have a possibility of making Wafer W producing self-weight stress. 
[0021] Moreover, it is desirable that the crevice 28 held so that horizontal migration of the wafer W may 
not be carried out is formed in the top face of the above-mentioned support plate 22 in order to prevent for 
Wafer W to sideslip and to drop out of on a support plate 22 (refer to d rawin g 6 ). When Wafer W is 1mm 
in the diameter of 300mm, and thickness, as for the above-mentioned support plate 22, it is desirable that 
it is about 3.5mm in the diameter of about 320mm and thickness. In such a support plate 22, it is desirable 
that for example, spot facing processing forms the crevice 28 of the magnitude which can hold the above- 
mentioned wafer W in a top face in a depth of about 0.5mm. Thereby, the annular regulation heights 29 
whose width of face for regulating the periphery section of Wafer W is about 10mm are formed in the 
top-face periphery section of the above-mentioned support plate 22. The above-mentioned crevice 28 is 
evenly processed with a sufficient precision so that the whole inferior-surface-of-tongue surface of Wafer 
W can be laid in homogeneity. 

[0022] What is indicated by JP,3-83730,A as a substrate transfer device on the other hand, for example is 
suitably available. An example of a substrate transfer device is explained with reference to drawing 5 
thru/or drawing 6 . This substrate transfer device 24 was formed in this 1 st substrate support arm [ of the 
shape of sheet metal for conveying in support of the inferior surface of tongue of Wafer W ] 30, and 1st 
substrate support arm 30 bottom, and is equipped with the 2nd substrate support arm 31 which has, the 
plurality 26, for example, four support pins, by which it stood up for supporting the inferior surface of 
tongue of Wafer W at the time of delivery. In addition, the 2nd substrate support arm 31 does not 
necessarily need to be tabular, for example, may be cylindrical, and the support pin should just be 
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prepared in the arm of the shape of the rod. 

[0023] These support pin 26 is arranged in the same height, in order to support Wafer W horizontally. The 
upper limit section of the support pin 26 may be formed in the shape of the spherical surface. Moreover, 
as for the support pin 26, it is desirable that open spacing larger than the width of face of the 1st substrate 
support arm 30, and two are arranged in each both sides so that it may not interfere with the 1st substrate 
support arm 30 at the time of delivery of Wafer W. 

[0024] the 1st and 2nd substrate support arms 30 and 31 are formed on the arm susceptor 33 whose rise 
and fall were enabled [ pivotable and ] to the pedestal 32 at the circumference of a horizontal axis — 
having — **** — this arm susceptor 33 top ~ the same horizontal direction — respectively — becoming 
independent -- an attitude - it is constituted movable. Moreover, the 2nd substrate support arm 3 1 
consists of independently predetermined about strokes, for example, 10mm, possible [ rise and fall ] in the 
1st substrate support arm 30. In order to transfer Wafer W between the wafer cassettes 34 and the above- 
mentioned wafer boats 1 7 which are the substrate hold container for conveyance which has held two or 
more wafers, for example, 25 sheets, W at intervals of predetermined, the wafer cassette 34 and a wafer 
boat 1 7 are installed in the predetermined location around the above-mentioned substrate transfer device 
24. 

[0025] Next, actuation of the above-mentioned substrate transfer device 24 is explained about the case 
where Wafer W is transferred to a wafer boat 17 from the wafer cassette 34. First, the above-mentioned 
arm susceptor 33 is rotated in the direction of the target wafer cassette 34, by inserting the 1st substrate 
support arm 30 in the lower part of the wafer W of the request location in the wafer cassette 34, and 
raising it slightly after that, Wafer W is carried on the 1st substrate support arm 30, the 1st substrate 
support arm 30 is retreated in this condition, and Wafer W is sampled out of the wafer cassette 34. 
[0026] Next, height adjustment is performed so that you may make it go up and down the arm susceptor 
33 with rotation **** in the direction of a wafer boat 17 and the 1st substrate support arm 30 may be 
located in the upper part of the support plate 22 of the request location of a wafer boat 1 7 in the arm 
susceptor 33. Then, as the 1st and 2nd substrate support arms 30 and 31 are advanced [ both ] and it is 
shown in (a) of drawing^ , the 1 st substrate support arm 30 is located in the upper part of a support plate 
22, and the 2nd substrate support arm 3 1 is located in the lower part of a support plate 22. 
[0027] And while only a predetermined stroke raises only the 2nd substrate support arm 3 1 and making 
the support pin 26 insert in the insertion hole 27 of a support plate 22 as shown in (b) of drawing_6 , as 
Wafer W is thrust up, Wafer W is received from on the 1st substrate support arm 30 on the support pin 26 
by the support pin 26. Subsequently, as shown in (c) of drawin g 6 , the 1st substrate support arm 30 is 
retreated and it draws out from between Wafer W and support plates 22. And as shown in (d) of drawing 
6 , while dropping the 2nd substrate support arm 31 and laying Wafer W in the crevice 28 of a support 
plate 22, after making the support pin 26 secede from the insertion hole 27 of a support plate 22, the 2nd 
substrate support arm 3 1 is retreated and a transfer of one wafer W is completed. 

[0028] By repeating the above-mentioned actuation, the wafer W in the wafer cassette 34 is transferred to 
a wafer boat 17 one by one. In addition, the transfer to the wafer cassette 34 from a wafer boat 17 is 
performed by performing actuation contrary to the above-mentioned actuation. Thus, the 1st substrate 
support arm 30 which conveys the substrate transfer device 24 horizontally in support of Wafer W, Wafer 
W is thrust up and supported through the insertion hole 27 from the support plate 22 bottom of a wafer 
boat 17. A wafer is easily transferable even if it is the wafer boat which has the plate-like support plate 22, 
since it has a support plate 22 and the 2nd substrate support arm 3 1 which has the support pin 26 which 
forms spacing in which insertion drawing is possible for the 1st substrate support arm 30 between Wafers 
W. 

[0029] since according to the wafer boat 17 constituted as mentioned above the plate-like support plate 22 
which supports the whole inferior surface of tongue of Wafer W is formed in the vertical direction at 
intervals of predetermined through a stanchion 31 and it is constituted — many — it can support 
completely, respectively so that self-weight stress may not produce several wafers W. Thereby, a slip of 
the wafer W at the time of elevated-temperature heat treatment can be prevented, and improvement in the 
yield can be aimed at. Therefore, the above-mentioned wafer boat 17 is easily applicable also to the wafer 
of the diameter of macrostomia 300mm or more. 

[0030] Moreover, according to the above-mentioned wafer boat 17, since it is divided into ** by the 
support plate 22 and the up-and-down wafer W is isolated, the top face of Wafer W does not counter the 
rear face of a wafer right above, and directly like a ladder boat or a ring boat. Therefore, it is applicable 
also to a process with the so-called opposite rear-face dependency satisfactory. 

[0031] Furthermore, since the insertion hole 27 for making the support pin 26 which goes up and down in 
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support of the inferior surface of tongue of Wafer W insert in the above-mentioned support plate 22 up 
and down in order to transfer Wafer W is formed, Wafer W is easily transferable. Moreover, since the 
crevice 28 held in the top face of the above-mentioned support plate 22 so that horizontal migration of the 
wafer W may not be carried out is formed, it can prevent Wafer W sideslipping and dropping out of on a 
support plate 22. 

[0032] As mentioned above, although the gestalt of operation of this invention has been explained in full 
detail with the drawing, the various design changes in the range which is not limited to the gestalt of the 
above-mentioned implementation and does not deviate from the summary of this invention etc. are 
possible for this invention. For example, as a processed substrate, for example, a LCD substrate etc. is 
applicable in addition to a semi-conductor wafer. Moreover, as the quality of the material of the substrate 
support for heat treatment, silicon carbide (SiC) etc. is applicable in addition to a quartz. As a vertical 
mold heat treating furnace, it may be constituted so that it may be suitable for oxidation treatment, 
diffusion process, annealing treatment, etc. in addition to CVD processing. 

[0033] As the above-mentioned substrate transfer device, the 1st substrate support arm and the 2nd 
substrate support arm are prepared two or more sets, and it may be constituted so that it may transfer two 
or more wafers at a time. Moreover, you may be the device in which insert the substrate support arm of 
the shape of a very thin fork of thickness between a wafer and a support plate, and a wafer is raised as a 
device in which a wafer is raised from a support plate, or the device in which make a base blow off from 
the top face of a support plate, and a wafer is raised. 
[0034] 

[Effect of the Invention] In short, according to this invention, the following outstanding effectiveness is 
acquired above. 

[0035] (1) since according to the substrate support for heat treatment according to claim 1 the plate-like 
support plate which supports the whole inferior surface of tongue of a processed substrate is formed in the 
vertical direction at intervals of predetermined through a stanchion and it is constituted — many — while it 
can support so that self-weight stress may not produce several processed substrates, and being able to 
prevent a slip of the processed substrate at the time of elevated-temperature heat treatment, it is applicable 
also to a process with the so-called opposite rear-face dependency. 

[0036] (2) Since the insertion hole for making the support pin which goes up and down in support of the 
inferior surface of tongue of a processed substrate insert in the above-mentioned support plate up and 
down in order to transfer a processed substrate is formed according to the substrate support for heat 
treatment according to claim 2, a processed substrate is easily transferable. 

[0037] (3) Since the crevice held in the top face of the above-mentioned support plate so that horizontal 
migration of the processed substrate may not be carried out is formed according to the substrate support 
for heat treatment according to claim 3, it can prevent a processed substrate sideslipping and dropping out 
of on a support plate. 
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[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] The name of invention 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Title of the Invention] The substrate support for heat treatment, and a substrate transfer device 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the substrate support for heat treatment which supports a processed substrate at intervals of 
predetermined in the vertical direction in the level condition in order to heat-treat several processed 
substrates a vertical mold heat treating furnace ~ many — The plate-like support plate which supports the 
whole inferior surface of tongue of the above-mentioned processed substrate is formed in the vertical 
direction at intervals of predetermined through a stanchion. To this support plate Substrate support for 
heat treatment characterized by forming the insertion hole for making the support pin which goes up and 
down in support of the inferior surface of tongue of a processed substrate insert in up and down in order to 
transfer a processed substrate. 

[Claim 2] Substrate support for heat treatment according to claim 1 characterized by forming the crevice 
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held in the top face of me above-mentioned support plate so that a procelsed substrate may not carry out 
horizontal migration. 

[Claim 3] it is characterized by to provide the following — many — the substrate transfer device which 
transfers a processed substrate to the substrate support for heat treatment with which the insertion hole for 
forming the support plate which supports the whole inferior surface of tongue of a processed substrate in 
the vertical direction at intervals of predetermined through a stanchion in order to heat-treat several 
processed substrates, and making the support pin which goes up and down in support of the inferior 
surface of tongue of a processed substrate insert in this support plate up and down was formed The 1st 
substrate support arm conveyed horizontally in support of the above-mentioned processed substrate The 
2nd substrate support arm which has the support pin which thrusts up and supports a processed substrate 
through an insertion hole from the above-mentioned support plate bottom, and forms spacing in which 
insertion drawing is possible for the 1st substrate support arm between a support plate and a processed 
substrate 

[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0001 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0001] This invention relates to the substrate support for heat treatment, and a substrate transfer device. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0004 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0004] 

[Problem(s) to be Solved by the Invention] however, the stress according [ since it was constituted in the 
conventional wafer boat mentioned above so that the periphery section of a wafer might be supported, the 
central field of a wafer tends to be caudad bent by self-weight, and ] to this bending — especially — the 
time of elevated-temperature heat treatment ~ a wafer — a slip (gap of a crystal) — generating — being 
easy - there was a problem which is obliged to the fall of the yield. Since such a problem increased the 
more the more the aperture (diameter) of a wafer becomes large, it was difficult to use the above- 
mentioned wafer boat for the wafer of the diameter of macrostomia. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0006 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0006] This invention is made that the above-mentioned technical problem should be solved, this 

invention — many — while it can support so that self-weight stress may not produce several processed 

substrates, and being able to prevent a slip of the processed substrate at the time of elevated-temperature 

heat treatment, it aims at offering the substrate support for heat treatment applicable also to a process with 

the so-called opposite rear- face dependency. Moreover, it aims at offering the substrate transfer device 

which can transfer a processed substrate easily to the substrate support for heat treatment. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0007 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, among this inventions 
the substrate support for heat treatment according to claim 1 In the substrate support for heat treatment 
which supports a processed substrate at intervals of predetermined in the vertical direction in the level 
condition in order to heat-treat several processed substrates a vertical mold heat treating furnace - many - 
- The plate-like support plate which supports the whole inferior surface of tongue of the above-mentioned 
processed substrate is formed in the vertical direction at intervals of predetermined through a stanchion. 
To this support plate In order to transfer a processed substrate, it is characterized by forming the insertion 
hole for making the support pin which goes up and down in support of the inferior surface of tongue of a 
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[Procedure amendment 7] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0008 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0008] Substrate support for heat treatment according to claim 2 is characterized by forming the crevice 

held in the top face of the above-mentioned support plate so that horizontal migration of the processed 

substrate may not be carried out. 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0009] The support plate which supports the whole inferior surface of tongue of a processed substrate in 
order to heat-treat several processed substrates is formed in the vertical direction at intervals of 
predetermined through a stanchion, substrate ****** according to claim 3 — this invention — many — The 
substrate transfer device which transfers a processed substrate to the substrate support for heat treatment 
with which the insertion hole for making the support pin which goes up and down in support of the 
inferior surface of tongue of a processed substrate insert in this support plate up and down was formed is 
characterized by providing the following. The 1 st substrate support arm conveyed horizontally in support 
of the above-mentioned processed substrate The 2nd substrate support arm which has the support pin 
which thrusts up and supports a processed substrate through an insertion hole from the above-mentioned 
support plate bottom, and forms spacing in which insertion drawing is possible for the 1st substrate 
support arm between a support plate and a processed substrate 
[Procedure amendment 9] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0016 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0016] The above-mentioned lid 15 is attached in the rise-and-fall arm 19 of the elevator style 18, and 
closing motion of a lid 15, carrying in of the wafer boat 17 to a coil 2, and taking out are performed by 
this elevator style 18. It is desirable that the rolling mechanism (illustration abbreviation) for making the 
above-mentioned lid 15 rotate a wafer boat 17 to the circumference of a shaft through a heat insulating 
mould 16 is established. The gas supply line 20 which leads to sources of supply, such as raw gas, is 
connected to the gas supply tube part 5 prepared in the side attachment wall of the above-mentioned 
manifold 7, and the exhaust pipe 21 which leads to an exhaust air system is connected to the exhaust pipe 
section 6. The reduced pressure control unit (illustration abbreviation) which has the vacuum pump which 
is not illustrated for evacuating the inside of a coil 1 to a predetermined reduced pressure ambient 
atmosphere thru/or a degree of vacuum, for example, 10 - 10-8Torr, is formed in this exhaust air system. 
[Procedure amendment 1 0] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0029 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0029] since according to the wafer boat 17 constituted as mentioned above the plate-like support plate 22 
which supports the whole inferior surface of tongue of Wafer W is formed in the vertical direction at 
intervals of predetermined through a stanchion 23 and it is constituted — many — it can support 
completely, respectively so that self-weight stress may not produce several wafers W. Thereby, a slip of 
the wafer W at the time of elevated-temperature heat treatment can be prevented, and improvement in the 
yield can be aimed at. Therefore, the above-mentioned wafer boat 17 is easily applicable also to the wafer 
of the diameter of macrostomia 300mm or more. 
[Procedure amendment 11] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0033 
[Method of Amendment] Modification 
[Proposed Amendment] 
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[0033] As the above^^Sieoned substrate transfer device, the 1st substrata- support arm and the 2nd 
substrate support arm are prepared two or more sets, and it may be constituted so that it may transfer two 
or more wafers at a time. 
[Procedure amendment 1 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0035 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0035] (1) since according to the substrate support for heat treatment according to claim 1 the plate-like 
support plate which supports the whole inferior surface of tongue of a processed substrate is formed in the 
vertical direction at intervals of predetermined through a stanchion and it is constituted — many — while it 
can support so that self-weight stress may not produce several processed substrates, and being able to 
prevent a slip of the processed substrate at the time of elevated-temperature heat treatment, it is applicable 
also to a process with the so-called opposite rear-face dependency. Moreover, since the insertion hole for 
making the support pin which goes up and down in support of the inferior surface of tongue of a 
processed substrate insert in the above-mentioned support plate up and down in order to transfer a 
processed substrate is formed, a processed substrate is easily transferable. 
[Procedure amendment 1 3] 

[Document to be Amended] Specification ffo 
[Item(s) to be Amended] 0036 (J% 
[Method of Amendment] Modification "Hi 
[Proposed Amendment] 

[0036] (2) Since the crevice held in the top face of the above-mentioned support plate so that horizontal 
migration of the processed substrate may not be carried out is formed according to the substrate support ^ 
for heat treatment according to claim 2, it can prevent a processed substrate sideslipping and dropping out 
of on a support plate. jS^ 
[Procedure amendment 14] fi- 
[Document to be Amended] Specification ITI 
[Item(s) to be Amended] 0037 q 
[Method of Amendment] Modification X 
[Proposed Amendment] 

[0037] (3) Form the support plate which supports the whole inferior surface of tongue of a processed ^ 

substrate in order to heat-treat several processed substrates in the vertical direction at intervals of 

predetermined through a stanchion, according to substrate ****** according to claim 3 — many — It is the 

substrate transfer device which transfers a processed substrate to the substrate support for heat treatment 

with which the insertion hole for making the support pin which goes up and down in support of the 

inferior surface of tongue of a processed substrate insert in this support plate up and down was formed. 

The 1st substrate support arm conveyed horizontally in support of the above-mentioned processed 

substrate, Since it has the 2nd substrate support arm which has the support pin which thrusts up and 

supports a processed substrate through an insertion hole from the above-mentioned support plate bottom, 

and forms spacing in which insertion drawing is possible for the 1st substrate support arm between a 

support plate and a processed substrate, A processed substrate is easily transferable to the substrate 

support for heat treatment which has a plate-like support plate. 



[Translation done.] 
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